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Abstract 



PURPOSE: To provide the method with which the crystal uniformity of the polycrystalline thin film on a 
substrate can be improved, and the irregularity in efficiency of the device arranged on the surface of the 
substrate is suppressed using the annealing of laser beam. 

CONSTITUTION: A microscopic crystal Si thin film, having the average crystal grain diameter of about 
20nm or smaller, is formed by annealing the amorphous Si thin film 2 on a substrate 5 using an excimer 
laser beam 1 in the first step of annealing, and a polycrystalline Si thin film 4 is formed by annealing the 
microscopic crystal Si thin film 3 using an excimer laser beam 1 in the second step of annealing. A thin 
film transistor is formed using the above-mentioned polycrystalline Si thin film 4. 
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CO 0 1 0 3 S/c, fie*CTB©iS^> jlfflitb^Ur^F 

3 c ^m^Mmi}^ 6 ^*Sb^'^^{ b-r sti^-c« . 

*SH^{bK:!£:>SAj:x^;U:^J-A5^^c D . SUge^ttfC 
[0 0 1 1 ] ^C-C*^B^«« Se*<DiSStt*iKI}^b^d: 

So 

[0012] 

«). *^H^«¥l^^«iS*^20ninWT©S«±©'^B^ 

WM* u — !f- f - A cc J: -> r r ;i'*ff -o -c^i^jsg 

B^«iS*520nmt(±©^*SS«M*m-rS*ffi-C*S<. 
S fc 200~ 600'C©^¥®t^e§§(C * 5 BUieSS±® SftiSa^ 

7!)520nn«±©|J^gS»M€rf$fiS-r "C * S, 

[0013] s/c. a^cf^i^B^iEM^rfria^ifSB^^ 

[0014] 

[f^ffl] ±tB^I3{Cj;0> ^lgS^)^©»S®rttcfclt 
[0015] 

[|li!tepi|] OT. 2|s^^?8©^*S^PM®ffJ^:?a> l^tc 
^^^SS i»li(c>^orx+'>vu— tf-t-A(c<fcs 

or, Sffi'S:#Ml/':c*i<E>SiBJ-rS. S/c. mi, 
*SB^BiS[SA520nmJilT?rSl1gB^. 20rm^::^±*^^H^il^A 

[0016] (.m&m 1 ) 0 1 ( a ) ~ ( c ) «. m 1 

©^)!fS^«:*jWSx + t/-7U— If- (XeClU'-lf-.iS 
g:308nm) {C<fc -£T--;U4ffll^)t^*SSS i f5M©Jf5 
^^O'JfjRKSnfc^iSH^S i ®M»rM©-SP^*^ 

■rm^-c^i>. mi (a) jcm-rj;^tc:. iii^t^ v 

7*©T--JKc*jt^r. fcr-A»iffl©ct'^^SI5*!*£^bL/ 
tl^fiijfi^ (*5j200inJ/cin' ) ©X ^;m='-^g^wr5 
x+sx^i — tf-f-A 1 {cJ;Sr--;u*tfo-c> S 

ffi5±©^NS«S il!)^2©a!^*S^^b*^f5. C©B#, 

ig^B<bu t i-^fiiJ':iT©x^;i/+--sga4wr ■2. i^- AX 

'^fc, SI (b) tc^-rj;^^:, ^2x-rf 7'©T-- 



(4) 

5 

JUtC*it,»-C, SiiJ40ClmVcm'<DX*;l'^— Bgft(DX + i/-7 

^^^FbS imm^'kmmtz. ccdb#. ^ai^bu^u 
ie^'^ifiSgrSo cn«. ^^^m. fflbs^a. -turt^ 

fiSsn/c^tea^s i «M4 (HI (c) ) ^fflt^r^M 

[0017] (||{Se«12) 02 (a) - (c) 1^2 20 
©Slite Wc *j W X + V u — tf - (c i -5 T ^ - ; u * ffi 

gi5»*^K-r«SiS-C*.S„ 0 2 (b) (C 
*-rj:^ti:®2;^7=- y 7'©rx-;WC*iC>-C> S^5© 
jm€rt-i«l?(DS^JnM^|g:6?:fflt»-C.' $^200~600 

^. c®B#. tJfjKWiBWJc'^tc. mi ;^■5=■•:'7•©Tx- 
2X7^-:;-:^©Tx-;l/B#K*iC>r«, WMiS^iOS 30 

iifl!i4 (02 (c) ) ?:m^-C»IBh^>i?X$;&f^ 

Si-rnt*. m i ©iiiffe«?4iig^©5aim*if#e.n-5.. 

[0018] )5:te. m 1 SO*02 ©SISS0II-CBU— tf- 
iL/trx+i^-^U— !f-?:ffi|,iit*i. fi©i. — if-, m 40 

x.«Y A G P-if--c*>iBj«i©^m*iff *=>n.s. 

[ 0 0 1 9 ] Sifc. Sfeii©»lli L/T, S i fSM©« 

i5i«©5ai**i?#?>ne. 
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[002 0] 3 e>K. mw.±.comm¥nmmt ur . ^^^^ 

fcSti|gB^I5li*fflUfcA5, 0l)^«S«?±{C L P C V D a 
[002 1 ] 

mm<0^^\ lJi±©J:^{c*^?g«:J;n«> 
;KS355ft20rni(JlT©{SiS^jiM*^ 6 U-1f- h- A(C J: 
STx-jU4fl3Ci-C. ¥l^i|^StlS*5*^20nmW±©^^ 
^B^M^ff^fiST S C <t K J; 0 , S«ffirt©iSB^iSl-tt« 

i6]±-r-5. L.*^fe. s«jjn^.u/cJs^{c5j^s)e[S©fii; 

Sfc, ^^®B^Baira*flH.^r{'^S3^S7^>'W>^©S« 
ffirt (ctel:J- S *}£p$ijr -S C i *s-C# -5. 

[Sffl©taWj:^B8] 

[01] ( a ) «IR 1 ©JlJg^tcfcW -SffJ^:^S©» 1 
7'©r X— ;p;&^-r0 

( b ) »m 1 ©36te{^tc*jW.SJf$fi£*?56©m 2 ;^ 7- 7* 
©Tx-;U;&7n-r0 

( c ) mm^ntc^m^s i psi!i©sp»Brffi0 
[02] ( a ) B^ 2 (Dmrnmic^f.-) ^BfS.^ii(om i 

;^'r- v 7'©TX-;U?r7nf 0 

(b) itm2(Dmmmic^i'i^m^m(Dm2:^7'y-:f 
©rx— ;u^7S-r0 

( c ) «ffJfiS3tvfc^S^S i fiM©g|5^Bfffi0 
[03] x+i^vu-if-tci^Tx-jU^&fflisfc^jS 
H^S i ^M©ff$fiSXS^^i^-r^S0 

[04] ( a ) itm^mA tctew sffJfi£:triS©m i x f 

7'©r X— ;l/;S:^-r0 
X— ^l/^&^j^-rS 

(c) ajf^fiSsnfe^jigB^s i »i8©a553-»fH0 

[05] (a) «Se*(«|B{C*jW6Jf5fi£:^S©Tx-;U 
?:7n-r0 

(b) «ff5fis§n/c^^^s imm<D^wrmm 

1 X+i/-7U--!f— h'— A 

2 ^NbIiMS i «Jffi 

3 '^B^SiSM 

4 ^^B^SiSM 

4 a ^S14*5^1!j-rS«U^ 

5 mm 

6 



^#Pa^8- 18 1069 
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CO.) 



s 



6 S>&JiD«ft^^ 




[03] 




5 




4c 



[04] 



4 ^m^s'imm 

5 




4 



(6) 



mm^s - 1 8 1 0 6 9 



5 



id.) 




pnnnrj 
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